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As each national immunization program matures with increasing uptake of vaccines in the
population and control of their targeted vaccine-preventable diseases (VPD), vaccine safety
concerns become more prominent. Such concerns are frequently a mix of coincidental
adverse events falsely attributed to the memorable immunization event and real vaccine-
induced reactions.(1) (2) Sorting the two types of concerns out requires implementation of
appropriate surveillance systems for adverse events following immunizations (AEFI)s, and
timely and rigorous scientific assessment (and occasionally good media skills) to maintain
public confidence in immunization programs.(3) Failures to do so have tragically resulted in
resurgence of VPD’s in multiple countries. (4) (5).

Traditionally, in high income countries, large populations with computerized databases that
link vaccination history exposures and medical visits have been used for rigorous testing of
hypothesized vaccine safety concerns raised by passive surveillance systems for AEFI’s.(6,
7) Pilot projects for similar large linked databases (LLDB) in low and middle-income
countries (LMIC)’s have begun, but are not without problems.(8) Given the major
challenges in obtaining the substantial resources needed to develop and sustain such
LLDB’s,(9) affordable, timely and reliable alternative solutions for LMICs (even if
imperfect) are needed. This need is highlighted by the accelerated introduction of new
vaccines for diseases endemic in LMICs (e.g., Meningitis A, Rotavirus, Cholera and
Dengue) without prior use in countries with strong pharmacovigilance systems. (10)

In an earlier review, we noted the potential for an international collaboration of referral
hospitals in LMICs to help meet this need, building on the model of a similar successful
collaboration of 15 high and middle income countries to assess the risk of a rare serious
AEFI (Guillain Barré Syndrome) following Influenza A (HIN1) 2009 monovalent vaccines.
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(10) (11) In this issue of Vaccine, Drs. Perez-Vilar, Maure, Bravo and collaborators from the
World Health Organization (WHO), the Pan-American Health Organization (PAHO),
Erasmus University and 26 large referral hospitals in 16 countries [many from low and
middle income countries (LMICs)] from all WHO regions present the promising results and
lessons learned from a proof of concept implementation of such an expanded hospital-based
collaboration. (12—14) Under a common protocol for data collection and analysis, they
replicated much of the epidemiologic evidence for two previously known vaccine adverse
events commonly requiring hospitalization: immune thrombocytopenic purpura (ITP) and
aseptic meningitis (AM) following administration of measles-mumps-containing vaccines.

Their choice of self-controlled case series (SCCS) for the study analyses permitted them to
implicitly control for time-fixed confounders while maximizing study efficiency.(15-17)
This approach also averted the need to identify population denominators which, at least in
LMICs, are difficult to obtain and, when available, often unreliable - albeit at the price of
inability to directly assess the attributable risk. Highlighting the validity of this approach
(and the relative stability of study findings of rare outcomes among large denominators), the
team successfully confirmed the previously known overall elevated risks of ITP and AM.
Moreover, given the different measles and mumps vaccine strains used across the 16 study
countries, the study also suggests potential differences in relative risk between different
measles-mumps vaccine strains for both ITP and AM, including a potential new signal for
AM risk with a locally-produced Hoshino mumps vaccine. (18) (19-21)

Further studies will be needed to validate whether these observed differences are real or
artifactual (e.g., due to differences in implementation of protocols in each country).
Nevertheless, these findings highlight the importance and value of post-marketing
surveillance for vaccines and other pharmaceutical products in LMIC’s overall. (9) This is
especially important since LMIC’s are where the largest number of pediatric immunizations
occur globally. (22) While much of these vaccines are supplied via Global Alliance for
Vaccines and Immunizations (GAVI) or UNICEF, requiring pre-qualification by WHO to
meet international standards(23), some vaccines are likely to be supplied by domestic
manufacturers who may or may not meet international standards.(24)

While this proof of concept study looks promising, it is important to keep the following
caveats/lessons in mind. First, the study addresses two events, ITP and AM, already known
to be associated with MMR vaccines. For a newly introduced vaccine, active surveillance
systems such as the hospital-based system proposed in this proof-of-concept study could be
useful mainly to evaluate a limited number of pre-specified safety signals using a common
protocol. Such signals could be identified during by the pre-licensure trials, by analyzing
passive AEFI surveillance, , case reports, safety experience with similar vaccines, or to
respond to public concern. Otherwise, otherwise, identifying which AEFI to study and
developing a common protocol could be more complex.

Secondly, once an event is found to be associated with vaccination, the attributable risk (AR)
of the AEFI for a vaccine is important for risk-benefit decisions. In settings where high
quality routine population-based vaccine coverage estimates are available (e.g., United
States and United Kingdom), it is possible to combine that with the RR from SCCS to
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calculate an accurate AR. (25) Unfortunately, most LMIC rely on less precise administrative
data to estimate their vaccine coverage with periodic 30 cluster surveys as backup.(22) Thus,
while some kind of “back of envelope” estimate of AR is possible, it is likely to be more
imprecise than validation studies in high income countries. This is by no means a fatal
weakness, however, and highlights the limitations of working with less-than-ideal data. Also,
once an association is confirmed, follow-up studies to estimate the AR can be performed.

Thirdly, it would be important to routinely include a negative “control” outcome in future
studies using this approach. It provides an important data quality control tool and a potential
way to “standardize” rates across diverse geographical sites despite inherent differences in
referral patterns, medical practices, etc. This would improve data interpretation when
inevitable differences in AEFI’s studied are observed.

Fourthly, given that cases of AEFI from only a sample of referral hospitals in a country are
used in this approach, the potential for selection and information bias related to vaccine
exposure should be considered. (26)

The potential limitations described above should not distract from recognizing the unique
achievements of a project which has succeeded in confirming the risk of two rare and
difficult to diagnose AEFIs, using a common SCCS protocol, with strong participation from
LMICs. The authors, appropriately, chose to prioritize recruitment of large referral hospitals
with medical specialties and easy access (ideally electronic) to vaccination records, to
facilitate the accurate identification of rare and difficult to diagnose events following
vaccination.(12-14) Finally, although cost estimates have not been provided, both the proof
of concept study published in this issue (12-14) and the international GBS investigation
which served as precursor for this study,(11) have been implemented by WHO mainly with
limited financial support from the U.S. Food and Drug Administration (FDA). The challenge
now is to find sustainable funding for the post-licensure active investigation of vaccine (and,
possibly, also drug) adverse events, so the promise of future vaccines in LMIC’s can be
fulfilled.(27) Such a system, if properly designed, could also facilitate the evaluation of the
effectiveness (and by extension also risk-benefit) of any intervention for the control of
serious diseases prevalent in LMICs.(28)
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